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i Claims 

1. Metnod of transferring nucleic acid into 
one or more striated muscles in vivo in which the 
muscle cells are brDught into contact with the nucleic 

:::ed by direct administration into 
epical or systemic administration and 
:<ir is brought about by application 
of one or more electrical pulses of 
an intensity of between 1 and 800 volts/cm. 

2. Method according to claim 1, 
characterized in that the intensity of the field is 
between 4 and 400 volts/cm. 

3. Method accordirf§\ to claim 1, 
let the/ intensity of the field is 

olts/cm. 



acid to be transfer 
the tissue or by to; 
in which the trans f 
to the said muscle 



characterized in th 
between 30 and 300 



Method ccco: 



3, characterized in 



ig to ome of^ claims 1 to 



thelt/ t)fe total c^liration of 
application of the ^lec^ric field/is greater than 
10 milliseconds. 

5. Methotl according to one of claims 1 to 
4, characterized in that the application, to the 
muscle, of the electnic field comprises one or more 
pulses of regular frequency. 

6. Method! according to claim 5, 
characterized in that 1 the application, to the muscle, 
of the electric field lcomprises between 1 and 
100,000 pulses of frequency between 0.1 and 1000 hertz. 

7 . Method according to one of claims 1 to 





88 

4, characterized in \ that the electrical pulses are 
delivered in an irregular manner relative to each other 
and in that the function describing the intensity of 
the electric field ajs a function of time for one pulse 
is variable. 

8. Metho 1 according to one of claims 1 to 
7, characterized in that the integral of the function 
describing the variation of the electric field with 



time is greater than 



1 kVxmsec/cm. 




1 ~ 1 ~~ i dric fields 



llyXdecreasiparg waves, oscillating 



--, oscillating bipolar 



9. Method according to claim 8, 
characterized in thatt th^f integral is greater than or 
equal to 5 kVxmsec/crii 

10. Method. 

9, characterized in t 
chosen from square wave 
generating exponentia 
unipolar waves of limited 

waves of limited duration, or other wave forms. 

11. Method according to one of claims 1 to 

10, characterized in that the electrical pulses 
comprise square wave pulses. 

12. Method according to one of claims 1 to 

11, characterized in that the electrical pulses are 
applied with electrodefe placed either side of the 
muscle or placed in contact with the skin. 

13 . Method According to one of claims 1 to 
11, characterized in that the electrical pulses are 
applied with electrodes! introduced inside the muscle. 
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14 . Method according to one of claims 1 to 
13, characterized in that the nucleic acid is injected 
into the muscle. 

15. Metl.od according to one of claims 1 to 
13, characterized iki that the nucleic acid is injected 

■ T 

by the systemic route. 

16. Method according to claim 15, 
characterized in thdt the nucleic acid is injected by 
the intra-arterial ojr intravenous route. 

17 . Method according to one of claims 1 to 
13, characterized inlthat the nucleic acid is 
administered by the ttopical/cutaneous, oral, vaginal, 
intranasal, subcutaneous j6r intxjaocular route. 



18 . Method! ac 



:ordinc 



17, characterized in fhat th^/nuc 



f claims 1 to 
leic aciijl is present 



in a composition cont< 



in: 



addition, 



pharmaceutical ly acceptable excipients/f or the 
different modes of adn inistWtion. 

19. Composition accorjifng to claim 18, 
suitable for parenteral administration. 

20. Method according to one of claims 1 to 
19, characterized in tjiat the nucleic acid is a 
deoxy r ibonuc leic acid 

21. Method According to one of claims 1 to 
19, characterized in t4at the nucleic acid is a 
ribonucleic acid. 

22. Method according to one of claims 1 to 
21, characterized in that the nucleic acid is of 
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synthetic or biosynthetic origin, or extracted from a 
virus or from a unicellular or pluricellular eukaryotic 
or prokaryotic organism. 

"iod according to claim 22, 
hat the nucleic acid administered is 
or part of the components of the 
and/or of the synthesis system. 



23 . Me 
characterized in i 
combined with all 
organism of origir 



24. Method according to one of claims 1 to 



Ln that the nucleic acid encodes an 
: int€ 

kng to^ claim 24, 

alytic or 




23 , characterized 
RNA or a protein o: 

25. Method 
characterized in tn^t 
antisense RNA. 

26. Methpd Recording to oiaim 24, 
characterized in thajt tlie nucleic yacid encodes a 
protein chosen from jpnzymes, bJ/5od derivatives, 
hormones, lymphokinei, grpwtn factors, trophic "factors, 
angiogenic factors, neurotrophic factors, bone growth 
factors, haematopoietic factors, coagulation factors, 
antigens and proteins involved in the metabolism of 
amino acids, lipids a^d other essential constituents of 
the cell, 

according to claim 26, 
the nucleic acid encodes the 
? and FGF, the neurotrophic 
, IGF, GMF, FGF1, NT3 , NT5, the 
Gax protein, insulin fir the treatment of diabetes, 
growth hormone, a cytoMine, a-l-antitrypsin, 



27. Method 
characterized in that 
angiogenic factors VEG! 
factors BDNF, CNTF, NG 
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and the apolipoproteins , the enzymes 
is of vitamins, hormones and 



calcitonin, leptir. 
for the biosynthesp 
neuromediators . 

28. Method according to claim 24, 
characterized in that the nucleic acid codes for an 
antibody, a variable fragment of single-chain antibody 
(ScFv) or any other antibody fragment possessing 
recognition capacities for the purposes of 
immunotherapy, or [codes f$>*"\a soluble receptor, a 
peptide which is a[n agc^ist $r antagonist of a receptor 
or of an adhesion [protein, ^or an a rtificial, chimeric 

sfin. 

iim 28, 
Ad encodes an 



or truncated prote 

29. Metihod 
characterized in tjhat 



receptor or of the 



acetylcholine receptor 



30. 



Met 



TNFCX 




15 antiidiotype antibody, ^soluble /fragment of the CD4 



r or of the 



:hod according to one of claims 26 to 

29, characterized .n that the nucleic acid encodes a 
precursor of a therapeutic protein. 

31. Method according to one of claims 1 to 

30, characterized in that the nucleic acid is in the 
form of a plasmid. 

32. Method according to one of claims 1 to 
30, characterized in that the nucleic acid contains a 
gene of large size And/or introns and/or regulatory 
elements of small on large size. 

33. Method according to one of claims 1 to 
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30, characterized in What the nucleic acid is an 
episomal DNA or a yeast artificial chromosome or a 
minichromosome . 

according to one of claims 1 to 
:hat the nucleic acid contains 



34. Method 
33, characterized in 



sequences allowing ani/or promoting the expression of 



the transgene in the 

35. Method 

34, characterized in 
type of vectors or wj 
which make it possib] 
nucleic acid, such as; 
biosynthetic agents 
otherwise. 

36. Method 

35, characterized in 
treatment intended td> 
treatment of pharmaco 
local or systemic app 



xuiscle. 

according to one of claims 1 to 
that the acid is combined with any 
th any ^combination of vectors 
ve the transfer of 
synthetic or 




propelled or 



of claims 1 to 
muscl^/is subjected to a 
imprWe gen^ transfer, a 
logical nature in the form of a 
or an enzymatic, 
permeabilizing, surgical, mechanical, thermal or 
physical treatment . 

according to one of claims 1 to 
that it makes it possible to cause 
an agent at physiological and/or 
therapeutic doses, eijther in the muscle cells, or 
secreted. 

38. Method according to one of claims 1 to 
37, characterized in [that it makes it possible to 



37. Method. 
36, characterized in 
the muscle to produce 
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modulate the quantity 



characterized in tha 



of transgene expressed by 
modulating the volume! of muscle tissue transfected. 

39. Methoq according to claim 38, 
it makes it possible to modulate 

the volume of muscle/ tissue transfected by the use of 
multiple sites of administration. 

40. Method according to one of claims 1 to 

39, characterized i 
modulate the quantity 
modulating the numfc|< 
of the electrodes, 
number, the durati 
pulses, as well as 
nucleic acid for e 

41. Met 

40, characterized 
control the locali 
the volume of til 
pulses . 

42. Method according to one of claims 1 to 

41, characterized in that it allows a return to the 
initial situation ;iy removal of the transfected tissue 




area . 



local electrical 



43. Nucleic acid and electric field of an 



25 intensity between i and 800 volts/cm, as combination 
product for their Administration simultaneously, 
separately or spaced out over time in vivo to the 
striated muscle and, for gene therapy based on in vivo 
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electrotransf ecti&n into the striated muscle. 

44. Coirfbination product according to 
claim 43, characterized in that the field intensity is 
between 4 and 400 volts /cm. 

45. Combination product according to 
claim 43, characterized in that the field intensity is 
between 30 and 300 volts/cm. 



46. Comtination product according to one of 



claims 43 to 45, c 



duration of application 
greater than 10 millisec 



aracter 



that the total 
ctric field is 



47 



Combination 



claims 43 to 46, chdract 
to the muscle, of th£ el 
more pulses of regul 
48. Combi 
claim 47, characterised in th 
muscle, of the electrkc fiel 




ording\ to one of 
plication, 
comprises one or 

«ir fr^auency. 
ation product ajzfcording to 

e application, to the 
ises between 1 and 



100,000 pulses of frequency between 0.1 and 1000 hertz. 

49. Combination product according to one of 
claims 43 to 46, characterized in that the electrical 
pulses are delivered ip an irregular manner relative to 
each other and in that! the function describing the 
intensity of the electric field as a function of the 
time for one pulse is variable. 

50. Combination product according to one of 
claims 43 to 49, characterized in that the integral of 
the function describing 1 the variation of the electric 
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claim 50, characteri;; 
greater than or equal. 



field with time is greater than 1 kVxmsec/cm. 

51. Combination product according to 
;ed in that this integral is 

to 5 kVxmsec/cm. 

52 . Combination product according to one of 
claims 43 to 51, characterized in that the electrical 
pulses are chosen from square wave pulses, electric 
fields generating exponent ial^y-^decr easing waves, 

waves/of limited duration, 



claims 43 to 52, characte 



pulses comprise square 



of limited duration, or other 



oscillating unipolar 
oscillating bipolar vijaves 
wave f orms , 

53 . Combin^tioVi pf-ofduct according to one of 
2Aiz4d i: 



in that /the electrical 



wave pulses . 



54. Combin4tion product/according to one of 
claims 43 to 53, characterized yd that the electrical 
pulses are applied witjh electrodes placed either side 
of the muscle or placejd irf contact with the skin. 

55. Combination product according to one of 
claims 43 to 53, characterized in that the electrical 
pulses are applied with electrodes introduced inside 
the muscle. 

56. Combination product according to one of 
claims 43 to 55, characterized in that the nucleic acid 
is injected into the muscle, 

57 . Combination product according to one of 
claims 43 to 55, characterized in that the nucleic acid 
is injected by the systlemic route. 



58. Combination product according to 



claim 57, characterize 
injected by the intra 



i in that the nucleic acid is 
arterial or intravenous route, 



59. Combination product according to one of 
claims 43 to 55, characterized in that the nucleic acid 
is administered by the topical, cutaneous, oral, 
vaginal, intranasal, subcutaneous or intraocular route, 

60. Combination product according to one of 

lat the nucleic acid 




ng, in addition, 
ts for the 

im 60, 

according to one of 
at the nucleic acid 



claims 43 to 59, characterized 
10 is present in a composition 

pharmaceutically acceptable 

different modes of admijiistjratio: 
61. Compos it 

suitable for parenteral 
15 62 . Combination p 

claims 43 to 61, characterized 

is a deoxyribonucleic acid. 

63. Combination product according to one of 
claims 43 to 61, characterized in that the nucleic acid 

20 is a ribonucleic acid, 

64. Combination product according to one of 
claims 43 to 63, characterized in that the nucleic acid 
is of synthetic or biosynthetic origin, or extracted 
from a virus or a unicelljular or pluricellular 

25 eukaryotic or prokaryotid organism 

65. Combination product according to 
claim 64, characterized in that the nucleic acid 
administered is combined with all or part of the 
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encodes an RNA or a 
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components of the organism of origin and/or of the 
synthesis system. 

66. Combination product according to one of 
claims 43 to 65, characterized in that the nucleic acid 

protein of interest. 

67 . Combination product according to 
claim 66, characterized in that the RNA is a catalytic 
or antisense RNA. 

68. Combijnation product according to 
claim 66, characterised in that, the nucleic acid 

sen tjfom enzymes, blood 

lyjhphokine£ , cytokines , growth 



encodes a protein ch 
derivatives , hormonet 



factors, trophic factors 



neurotrophic factors 



15 haematopoietic factors, 



and proteins involved 
lipids and other ess 

69. Combination 
claim 68, characteriz 
encodes the angiogeni 



factors, 




:ion factorjs, antigens 

amino acids, 
of the cell, 
according to 
fed in 6Jiat the nucleic acid 
20 encodes the angiogenii factor^ VEGF and FGF, the 

neurotrophic factors IlDNF, CNTF, NGF, IGF, GMF, FGFl, 
NT3, NTS, the Gax protjein, insulin for the treatment of 

ae, a-l-antitrypsin, calcitonin, 
leptin and the apolipo; proteins , the enzymes for the 
25 biosynthesis of vitami:is, hormones and neuromediators. 

70. Combination product according to 
claim 66, characterized in that the nucleic acid codes 
for an antibody, a varilable fragment of single-chain 



diabetes, growth hormo 
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any other antibody fragment 
possessing recognition capacities for the purposes of 
immunotherapy, or codes for a soluble receptor, a 
peptide which is ar agonist or antagonist of a receptor 
or of an adhesion protein, for an artificial, chimeric 
or truncated protez.n. 

>ination product according to 
claims 70; characterized in that the nucleic acid 
encodes an antiidiotype antibody, a soluble fragment of 
the CD4 receptor or of the TNFot receptor or of the 
acetylcholine receptor. 



72 . Copbinati 
claims 68 to 71, jchara 
encodes a precursor- o 

73 . Cpmbir^atio: 
claims 43 to 72, 
is in the form ojf a p 

74. qombin 
claims 43 to 72, 
contains a gene 



According to one of 
characterized jCn that the nucleic acid 
of largeXs^iz^ and/or introns and/or 



25 chromosome or a 



claims 43 to 75, 



chara* 



oduct according to one of 
in that the nucleic acid 
c protein, 
according to one of 
the nucleic acid 




regulatory elements of small or large size. 



75. qombination product according to one of 
claims 43 to 72, characterized in that the nucleic acid 
is an episomal eJna or a yeast or bacterial artificial 



minichromosome . 



76. Combination product according to one of 



characterized in that the nucleic acid 



contains sequences allowing and/or promoting the 
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expression of the transgene in the muscle. 

77. Combination product according to one of 
claims 43 to 76, characterized in that the acid is 
combined with any type of vectors or with any 
combination of vectors which make it possible to 
improve the transfer of nucleic acid, such as viruses, 
synthetic or biosynthetic agents, or beads which are 
propelled or otherwise. 

78. Combination pro- 
claims 43 to 77, characteri 
subjected to a treatment i 
transfer, a treatment of pharma 
form of a local or system:. 

-enzymatic, -permeabil Lzing 
thermal or physical * :reatmfent 

79. Combination fcrodu 



claims 43 to 78, characterized in that it makes it 



possible to cause th= 
physiological and/or 



20 



possible to modulate 




according to one of 

the muscle is 
r o improve gene 

ature in the 
r an 
hanical, 

according to one of 



25 



muscle to produce an agent at 
therapeutic doses, either in the 
muscle cells, or secjreted. 

80. Combination product according to one of 
claims 43 to 78, characterized in that it makes it 

the quantity of transgene 
expressed by modulating the volume of muscle tissue 
trans fee ted. 



~ i lie 



81. Combination product according to 
claim 80, characterized in that it makes it possible to 



modulate the volume of muscle tissue transfected by the 
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use of multiple sites of/administration. 

as . Combination product according to one of 
claims 43^to 81, characterized in that it makes it 
possible to modulate yfche quantity of transgene 
expressed by modulating the number, shape, surface and 
arrangement of the electrodes, and by varying the field 
intensity, the numtter; the duration, the frequency and 
the form of the pi/lses, as well as the quantity and the 
volume of nuclei of /£c4*I for administration. 

Ration product according to one of 
laracterized in that it makes it 
possible to coAtrol the localization of the tissues 
transfected by the volume of tissue subjected to the 
local electrical pulses. 

Combination product according to one of 
claims 43 tjb 83, characterized in that it allows a 
return to £he initial situation by removal of the 
transfected tissue area. 



claims 43 to 82/ 
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